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Abstract: 

We described S- derivations and (5-superderivations of simple and semisimple finite-dimensional Jordan 
superalgebras over algebraic closed fields with characteristic p ^ 2. We constructed new examples of h- 
derivations and ^-superderivations of simple Zelmanov's superalgebra Vi/2(Z, D). 
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BBe/jeHHe 

AHTHflH(b(bepeHLi,HpoBaHHa, to ecTb Taxue juiHeirabie OTo6pa»ceHHa \x ajire6pbi A, hto 

H(xy) = -fi(x)y - x^(y), 

rayHajuicb b pa6oTax [1] [2]. BnocjieflCTBiin, b pa6oTax B. T. OnjuinnoBa 6bijio BBefleHO noHHTiie 5- 
^HcpcbepeHr^iipoBaHHH , to ecTb TaKoro jiiiHeimoro OTo6pa:sceHHH (f> ajire6pbi A, hto fljia cbiiKCiipoBaHHoro 3Jie- 

MeHTa 8 H3 OCHOBHOrO nOJIH H npOH3BOJIBHBIX SJieMeHTOB x,y G A BepHO 

(j)(xy) = 5((f>(x)y + xcj)(y)). 

Oh paccMaTpuBaji J-^HcbcpepeHr^npoBaHiiH nepBHHHbix juieBbix, ajibTepimTHBHbrx n MajibueBCKux HejiueBbix aji- 
re6p [3J|H[S]. B flajibHeiimeM, (5-fludpcbepeHirHpoBaHHfl ftop/iaHOBbrx ajire6p h cynepajire6p, a TaKJKe npocTbix 
cynepajire6p JIh paccMaTpiiBajmcb H. B. KafiropoflOBbiM b pa6oTax [HIE [8, 9J; 5-cynepflH(b(bepeHn,HpoBaHHa 
cynepajire6p iiopflaHOBOii cko6kh paccMaTpiiBajincb H. B. KaftropoflOBBiM h B. H. JKejia6uHbiM b pa6o- 
Te |10j : n. 3ycMaHOBHH paccMaTpuBaji (5-cynep/i;Hob<pepeHirHpoBaHHH nepBinHbix cynepajire6p JIh b 
Otmcthm, hto b |12] c^ejiaH no/rpo6HbiH o63op, nocBHrnenHbiii iisyHemuo ^-/uiihobepeHirHpoBaHHH n <5- 
cynep/ruobcbepeHirHpoBaHHfi:. 

B flaHHOH pa6oTe flaeTCH nojmoe omicaHiie <5-/ui<hobepeHii,HpoBaHHH h (5-cynepflH<pcpepeHn,HpoBaHHH npocTbix 
KOHenHOMcpHbix HeyHHTajibHbix iiopflaHOBbix cynepajire6p Hafl ajire6paii x iecKH 3aMKHyTbiM nojieM xapaKTepii- 
cthkh p > 2. B pe3yjibTaTe Mbi HMeeM nojmoe oniicamie <5-/n^obcbepeHiriipoBaHHH h (5-cynep/ruobcbepeHin-ipoBaHHH 
nojiynpocTbix KOHeHHOMepHbix nopflanoBbix cynepajire6p Ha,n, ajire6paii x iecKH 3aMKHyTbiM nojieM xapaKTepii- 
cthkh OTjiHHHOfi ot 2. B HacTHOCTH noKa3aHO, tto nojiynpocTbie KOHeHHOMepnbie iiopflaHOBbi cynepajire6pbi Ha^ 
ajire6paHHecKH 3aMKHyTbiM nojieM xapaKTepucTHKii Hyiib He hmciot HeTpHBHajibHbix <5-flHob<pepeHHHpoBaHHH h 
<5-cynepflH(b(pepeHn;HpoBaHHH. 

§1 OcHOBHtie cbaKTbi h onpe,n,ejieHHH. 

IlycTb F — nojie xapaKTepiiCTHKii p =^ 2. Ajire6pa A nap, nojieM F Ha3biBaeTCH iiop/iaHOBOii, ecjin OHa 

yflOBJieTBOpHBT TOJKfleCTBaM 

xy = yx, (x 2 y)x = x 2 (yx). 

IlycTb G — ajire6pa TpaccMana Hafl F, 3a,n,aHHaH o6pa3yioiH,HMH . . . , £ n , . . . h onpe^;ejiHK)m;HMH cooTHOine- 
hhhmi: £j = O^i^j = 3jieMeHTbi l,Cii^i 2 •••&*>*! < ii < ■ ■ • < ik, o6pa3yK>T 6a3nc ajire6pbi G Hafl F. 

06o3HaHHM nepe3 Go n G\ no,zrnpocTpaHCTBa, nopojKfleHHbie cooTBeTCTBeHHO npon3Be,a,eHHaMH ucthoh h HeneT- 
hoh fljiHHHbi; TOiyia G npeflCTaBjiaeTca b bh/is npsMoft cyMMbi sthx no/rnpocTpaHCTB: G = Gq © G±, npii stom 
cnpaBCfljiHBbi cooTHorneHHH GiGj C G i+ j( moi i2), h j = 0,1. HHaue roBopa, G hbjihctch Z2-rpa/ryHpoBaHHOii 
ajire6poit (hjih cynepajire6pofi) Hafl F. 

IlycTb Tenepb A = Aq © Ai — npoH3BOjibHaa cynepajire6pa Hafl F. PaccMOTpuM TeH3opHoe npoii3Be,n,eHHC 
F-ajire6p G ® A. Ero noflajire6pa 

G(A) = G ® A a + d ® A x 



Ha3BiBaeTca rpaccMaHOBOii o6ojiohkoh cynepajire6pbi A. 

ITycTb — HeKOTopoe MHoroo6pa3ne ajire6p Hafl F. Cynepajire6pa A = Ag (B Ai Ha3MBaeTCH f2- 
cynepajire6poft, ecjin ee rpaccMaHOBa o6ojiOHKa G(A) HBjiaeTCH ajire6poH H3 CI. B nacTHOCTH, A = Ag © A\ 
Ha3BiBaeTCH fiopflaHOBOii cynepajire6poH, ecjiH ee rpaccMaHOBa o6ojiOHKa G(A) HBjiaeTCH fi:op,zi,aHOBOH ajrre6poH. 
JX&jiee fljia o/i,HopoflHoro sjieMeHTa x cynepajire6pbi A = Aq © A\ 6yn,eM CHHTaTb p(x) = i, ecjiH x G Ai, a ,zi,jih 
sjieMeHTa x G A = Aq © Ai nepes Xi o6o3HaHHM npoeKiniio na A4 . 

KjiaccHcpHKainiH npocTBix KoneHHOMepHbix nopflaHOBMX cynepajire6p Hafl ajire6paiiHecKH 3aMKHyTbiM no- 
jieM xapaKTepncTHKH hojib 6bijia npHBefleHa b pa6oTax H. KaHTopa h B. Kana |13l 114) . B nocjie^CTBHH M. 
PacHHOM h E. 3ejibMaHOBbiM |15) . 6mjih onHcaHbi npocTbie KOHenHOMepHbie iiop/],aHOBbi cynepajire6pbi c nojiy- 
npocToii neTHOii nacTbio Ha,a, ajire6paHHecKH 3aMKHyTMM nojieM xapaKTepncTHKH otjihhhoh ot 2. B pa6oTe E. 
3ejibMaHOBa h K. MapTHHe3 [16J 6bijia ,n;aHa KjiaccacpHKainiH npocTbix yHHTajibHbix KOHenHOMepHbix Hopflano- 
bmx cynepajire6p c HenojiynpocToii neTHOii nacTbio Ha,n, ajire6paHHecKH 3aMKHyTMM nojieM xapaKTepncTHKH 
p > 2. npocTbie HeyHHTajibHbie KOHenHOMepHbix ftopflaHOBbi cynepajire6pbi Ha,a, ajire6panHecKH 3aMKHyTbiM 
nojieM xapaKTepncTHKH p > 2 6bijiH onncaHbi b pa6oTe E. 3ejibMaHOBa [17] . TaKsce, b stoh pa6oTe 6bijia npe,zrb- 
HBjieHa CTpyKTypa nojiynpocTbix KOHe^HOMepHbix nop^aHOBbix cynepajire6p Hafl ajire6paH ii iecKH 3aMKHyTbiM 
nojieM xapaKTepncTHKH p ^ 2 . 

npHBe,n,eM HeKOTopbie npHMepbi iiopflaHOBbix cynepajire6p. 

1.1. Cynepajire6pa BeKTopHoro rana J(T, D). IlycTb T — ToffiTi — accoiniaTHBHaa cynepKOMMyTaTHB- 
Han yHHTajibHaa cynepajire6pa c HeHyjieBbiM hcthmm flHepcpepeHinipoBaHHeM D. PaccMOTpHM J(r, D) = r©Tx 
— npHMyio cyMMy npocTpaHCTB, r^e Tx — H30Mop<pHaH Konna npocTpaHCTBa T. Tor,n,a onepainia yMHOJKeHHa 
Ha J(T,D), KOTopyro mm o6o3Ha i reM nepe3 •, onpeflejiaeTCH cpopMyjmMH 

a-b = ab, a-bx = (ab)x, ax ■ b = (-l) p(b) (ab)x, ax ■ bx = (-l) p(b) (D(a)b - aD(b)), 

rfle a, b oflnopoflHbie sjieMeHTbi H3 T h ab — npoH3Be,n,eHHe b T. 

B flajibHeiiHieM, Hac 6yn,eT HHTepecoBaTb cjiy^aii T = _B(m), iyje B(m) — F[a\, . . . ,a m \a p — 0] — ajire6pa 
yceneHHbix MHoronjieHOB ot m hcthmx nepeMeHHbix Ha^ nojieM xapaKTepncTHKH p > 2. 

1.2. Cynepajire6pa Kau,a. npocTaa fleBHTHMepnaa cynepajire6pa Kana Kg Hafl nojieM xapaKTepncTHKH 
3 onpeflejiaeTcn cjieflyiomHM o6pa30M: 

K 9 = A © M, (Kg) = A. (X 9 )x = M, 
A = Fe + Fuz + Fuw + Fvz + Fvw, 
M = Fz + Fw + Fu + Fv . 

YMHOJKeHHe 3a/i,aHO ycjiOBHHMn: 

e 2 = e.e — eflHHHHa ajire6pbi A, em = \m, fljia jno6oro m £ M, 
[u, z] = uz, [u, w] = uw, [v, z] = vz, [v, w] = vw, 
[z,w] = e, [u, z]w = —u, [v,z]w = —v, [u, z\ [v,w] = 2e, 

a Bee ocTajibHbie HeHyjieBbie npoH3Be,neHHH nojiynaiOTCfl: H3 npHBe,n,eHHbix jih6o npHMeHeHHeM o^hoh h3 koco- 
CHMMeTpHH z ■(-> w,u O v, jih6o npHMeHeHHeM oflHOBpeMeHHOft noflCTaHOBKH z u, w v. Otmcthm, hto 
cynepajire6pa Kg He HBjiaeTCH yHHTajibnoii. 

1.3. Cynepajire6pa Vi/ 2 (Z, D). IlycTb Z — accouHaTHBHO-KOMMyTaTHBHaH F-ajireGpa c ej\wHsa\eVi e h 
flH(pcpepeHH;HpoBaHHeM D : Z — > Z, y,n,OBjieTBopaiOHi,aa: ppyM ycjiOBHHM 

i) Z He HMeeT co6cTBeHHbix D-HHBapHaHTHbix HfleajiOB, 

ii) D o6HyjiaeT tojibko sjieMeHTbi BH/^a Fe. 

PaccMOTpHM Zx KaK H30MopcpHyio Konnio ajire6pbi Z. Onpe^ejinM Ha bcktophom npocTpaHCTBe V(Z,D) = 
Z + Zx CTpyKTypy cynepajire6pbi. IIojiojkhm A = Z h M — Zx — cooTBeTCTBeHHO neTHaa h HeneTHan nacTH. 
YMHOiKeHHe ■ 3aflaflHM ane,n,yioiHHM o6pa30M 

a ■ b = ab, a ■ bx — —(ab)x, ax ■ bx = D(a)b — aD(b), 

^jih npoH3BOjibHbix sjieMeHTOB a, b G Z. nojiyneHHyio cynepajireSpy 6yneM oGcGHa^aTb KaK Vi^(Z, D). 

KaK 6bijio OTMeneHO Bbinie, fljia (pHKcnpoBaHHoro sjieMeHTa 5 H3 ochobhoto nojia, no/i, 8- 
flH(pcpepeHH;HpoBaHHeM cynepajire6pbi A mm noHHMaeM jiHHeiiHoe OTo6pajKeHHe <p : A — > A, KOTopoe npn 
npoH3BOjibHbix x,y G A ynpBjieTBopaeT ycjiOBHio 

cj)(xy) = 8(cf)(x)y + x(j)(y)). 
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IIo,n u,eHTpoiiflOM T(A) cynepajireSpbi A mm 6ypeM noHiMaTb MHO»cecTBO Bcex jiiiHeiiHbix OTo6pa:sceHHH 
X '■ A — > A, npn npoH3BOjibHbix a, b G A y^OBjieTBopHioiniix ycjiOBiiio 

x (ab) = x(a)b = ax(b). 

Onpeflejiemie l-/ni(p(pepeHHHpoBaHH5i coBna/jaeT c o6mhhmm onpeflejieHHeM fliKpcpepeHinipoBaHira; 0- 
flH(p(pepeHu;npoBaHHeM HBjiaeTCH npoii3BOjibHbiii 3HflOMop<pii3M ajire6pbi A TaKoii, hto (f>(A 2 ) = 0. 5Icho, 
ito jiio6oh 3J16MGHT ijeHTpoima cynepajire6pbi hbjihctch i-flHcpepepeHinipoBaHHeM. 

HeHyjieBoe J-^iicpcpepeHHiipoBaHiie 6yn;eM cnirraTb HeTpiiBiiajibHMM ^-/niepcpepcHinipoBaHiieM, ecjiH 8 
0,ln^ T(A). 

Hop cynepnpocTpaHCTBOM Mbi noHHi-iaeM Z2-rpa,nyHpoBaHHoe npocTpaHCTBO. PaccMaTpiiBaa npocTpaHCTBO 
3H/i,OMop(pH3MOB End(A) cynepajire6pbi A, Mbi MOxeM 3a,n,aTb Z2-rpa,nyHpoBKy, iiojiojkhb hbthmmh OTo6pa»ce- 
hiih 0, TaKHe, hto 4>{Ai) C Ai, a nop hghcthbimh no,zrpa3yMeBaTb OTo6pa»ceHHH 0, TaKiie hto 0(-Aj) C A; + i. 
OAHopoflHbiii 3jigmght ip cynepnpocTpaHCTBa End(A) Ha3MBaeTCH cynep^HcpcpepeHinipoBaHiieM, ecnii pjisi op- 
Hopo^Hbix x, y G A{) U Ai BbinojmeHHO 

V»(a!tf) = ^>(aj)i/ + {-l) p(x)pM xip(y). 

fl^jia (pHKcnpoBaHHoro ajieMeHTa <5 G F onpeflejiiiM noHHTiie J-cynepflHcpcpepcHniipoBaHiiH cynepajire6pbi 
A = Aq © A\. O^HopoflHoe jiiiHefmoe OTo6pajKeHHe : A — > A 6yppM Ha3MBaTb 8 -cynepdudjdiepeHi^upoeaHueM, 
ecjiH pjin oflHopoflHbix x, y G Aq U Ai BbinojineHO 

cj>(xy) = S(cl>(x)y + {-iy^Wx4>(y)). 

PaccMOTpHM cynepajireSpy JI11 A = Aq A\ c yMHOJKemieM [., .] 11 3a<pHKCiipyeM sjigmght i £ ij. Tor^a 
Rx '■ y — ► HBjiiieTCH cynepfliicpepepeHHiipoBaHiieM cynepajire6pbi A h ero neTHOCTb p(R x ) = i- 

Hop cynepn,eHTponflOM T s ( A) cynepajire6pbi A Mbi 6y^eM noHHMaTb mho}kgctbo Bcex oflHopoflHbix jiiiHeftHbix 
OTo6pa»ceHHH x '■ A — > A, pnn npoH3BOjibHbix oflHopoflHbix sjieMeHTOB a, b ynpBjieTBopaioiHHx ycjiOBHio 

X (ab) = X (a)b = (-lY>W*U>a X (b). 

Onpe/i,ejieHHe l-cynep^icpcpepenuiipoBaHiiJi coBna^aeT c onpe^,ejieHHeM o6biHHoro cynep/nicpcpepeHniipoBa- 
hiih; 0-cynepflH(p(pepeHD;HpoBaHHeM HBjiaeTca npoii3BOjibHMH 3HflOMopcpH3M cynepajire6pbi A TaKoii, hto 
0(A 2 ) = 0. HeHyjieBoe (J-cynepflHepcpepcHinipoBaHHe 6yn,eM CHirraTb HeTpiiBiiajibHMM, ecjiH 8 7^ 0, 1 11 £ T S (A). 

Jlerxo BH/i,eTb, hto ^ieTHoe J-cynepfliKptpcpeHipipoBaHHe 6yfleT sbjihtbch (5-,nH(p(pepcHD;HpoBaHHCM. flajiee 
Mbi 6yn,eM sthm nojib30BaTbca ^onojiHHTejibHO He OTMe^aa:. 

§2 ^- r a,H4xpepeHU,HpoBaHHH h (5-cynep/],H(pcpepeHn,HpoBaHHH npocTbix KOHeiHOMepHbix 

fiopflaHOBbix cynepajire6p. 

B flaHHOM naparpacpe mm paccMOTpiiM (5-,zi,H(p<pepeHii,npoBaHHa h <5-cynepflH(p(pepeHii;HpoBaHHH HeyHHTajib- 
hmx npocTbix KOHe^iHOMepHbix iiopflaHOBbix cynepajire6p Ha^i, ajire6paii x iecKH 3aMKHyTMM nojieM xapaKTepH- 
cthkh p > 2, T.e. cynepajire6p Kg nap nojieM xapaKTepucTHKH 3 h cynepajire6pbi V\/2{Z,D) na,p nojieM 
xapaKTepiiCTHKH p > 2. B pe3yjibTaTe, yHiiTMBaa pe3yjibTaTM pa6oT [SI [5], mm 6y^eM nM6Tb nojiHoe oniicaHiie 
<5-flH(p(pepeHii;HpoBaHHH h <5-cynepfli«p(pepeHii;HpoBaHHH npocTbix KOHenHOMepHbix fiopflaHOBbix cynepajire6p 
nap ajire6paHHecKH 3aMKHyTMM nojieM xapaKTepiiCTHKH otjihhhoh ot 2. 

^ajiee nepe3 (x,y) oSosHa^HM BeKTopHoe npocTpaHCTBO, nopojKfleHHoe BeKTopaMii x,y. 

J1EMMA 1. CynepaAze6pa Kg He UMeem nempueuajvbHux S-dudidhepem^upoeaHuu u 8- 
cynepdu(pdiepeH'u i upoeaHuu. 

/],OKA3ATEJIbCTBO. IlycTb <f> — HeTpuBiiajibHoe <5-flH(pcpepeHii,HpoBaHHC cyncpajirc6pbi Kg. Jlerxo bii- 
,neTb, ^ito npii m G (-^9)1 BbinojineHO 

= (j){me — em) = 28mcj)(e)i. 

Cjie/i,OBaTejibHO, yHiiTMBaa (f>(e)iu = h <j){e)\v = 0, HMeeM 0(e) 1 = 0. 

PaccMOTpiiM orpaHii^ieHiie Ha (Kg)Q. 3aMeTiiM, ^ito (Kq)q — iiopflaHOBa ajire6pa 6hjihhchhoh cpopMM, no 
,n;oKa3aHHOMy b [6], npii 8 = | nojiynaeM <p(x)o = ax,x G (Kg)o,a G F, b nacTHOCTH bh,h,hm 0(e)o = cte, a npii 
8 ^ \ HMeeM 0((if 9 ) o )o = 0. 
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Ecjih S ^ i h m G (-Kg)i, to 

0(m) = 2(f>(em) = 2oe0(m) — 2(50(m)o + £0(m)i. 
OTKyjxa nojiynaeM <f>(m) = 0n 0(miTO 2 ) = ^(mi)m 2 + 8m\(j){m2) — 0, ajis npoH3BOjibHbix mi,m 2 € (i^g)i, 

HTO BJieHeT TpHBHajIBHOCTb 0. 

Ecjih 5 = \ h m G (-^9)1, to 2(f>(m) — 40(em) = 2e(f>(m) + am, hto flae-T (f){m) — 0(m) o + am. flajiee 
mo5kgm CHHTaTb, hto a — h 0(m) = 4>(m)o. 3aMGTHM, hto = 0(m 2 ) = <j>(m)m, OTKy^a 

4>{w) = a w uw + (i w vw, 4>{z) = a z uz + f3 z vz, 

(j>(u) = a u uz + (3 u uw, <p(v) — a v vw + (3 v vz. 

JlerKO BHfleTb, hto 

4>{uz) = -{4>(u)z + u4>{z)) = (3 z z - f3 u u, 

OTKyzja 

a u uz + fi u uw = 4>(u) = -<j>((uz)w) = (fi z z - /3 u u)w + uz(a w uw + fi w vw) = /3 z e - fi u uw + 2j3 w e. 

T.e. a u — fi u = 0. AHajioriiHHO nojiynaeM a~ f = /3~ ( = 0, npii 7 G {z, w, u, v}. TaKHM o6pa30M, — TpHBiiajiBHO . 
Ecjih — HeneTHoe J-cynepjjHcpcpepeHHHpoBaHHe, to jierKO nojryHHTb, hto 

0(e) = 5<j>{e)e + <5e0(e) = 5<f>{e) h 0(e) = 0. 

TaKJKe BHflHM, hto npH (5^5 BepHO 

4>{a) — <j){ea) — f 0(a) h 0(m) = 2<f>(em) = 2<50(m), 

hto HaM /i,aeT TpHBnajibHOCTb 0. 

IlycTb S = I h jj,jih q G {u, z, v, w} BepHO 

4>{l) = Xq e + a q uz + fiqUW + "f q VZ + H q VW. 

Tenepb jierKO nojiyHHTb 

<f)(u) = — <f>([u, z]w) — 4>{uz)w + (uz)4>(w) = — {4>{u)z — u<p(z))w + (uz)(p(w), 

4>(u) = <fi([u, w]z) = —(4>(uw)z + (uw)(j)(z)) = {<p(u)w — u(f>(w))z — (uw)<p(z). 

5Icho, hto (0(u)w — u(f)(w))z — (uw)<j)(z) G (fi u vw + (e, uw, uz, vw),( = ±1, h — (0(u)z — U(j>{z))w + (uz)4>(w) G 
(e,uw,uz,vw), to ecTb fi u — 0. AHajiorn^HO nojiynaeM, hto j u = 0. IIpoBOfla: aHajioriiHHbie paccyscfle-HHa jo,jih 
v, z, w, mm nojiyHMH, hto <p(q) = x q e + y q q, y q G {Kg l ) 1 . 
JierKO 3aMeTHTb, hto 

= 20(e) = 20([z, w}) = 4>{z)w - Z(p(w) = ~XzW + (y z z)w + \ w z - z(y w w), 

a TaKJKe, hto (y z z)w — z(y w w) G (u,v), to ecTb Xz — Xw — 0. AHajiorHHHO bbihhcjihh, iimccm Xu — Xz = 0. 
^ajiee 3aMeTHM, hto 

= 0(e) = — 0([w, z][v, w]) — (j)(uz)vw + uz<p{vw) = 
i((0(u)z - u<t>{z))vw + uz(4>{v)w - v<j)(w))) = d(3 u w + ( 2 -f z v + (3-f v z + ( 4 (3 w u, 
r^,e Q npiiHHMaeT 3HaHCHHH +1 hjih —1. OTcro^a iiMeeivi, hto j3 u — j3 w — j z = j v = 0. 

OcTajIOCb OTMeTHTb, hto 

= —0(e) = —<f>{uv) = (j)(u)v — ucj)(v) = (a u uz)v — u([i v vw), 

hto ,n;aeT [i v — a u = 0. AHajioriiHHO noKa3biBaeM, hto 0(z) = 0(w) = 0. TaKHM o6pa30M, HMeeivi — tphbh- 
ajibHO. JleMMa fl0Ka3aHa. 

J1EMMA 2. Ilycmb V\/2{Z,D) cynepaAze6pa nad ncuieM xapaKmepucmwuu 3, Z — ee nerrmafi Hacmb, ip 
— dugjcfjepeHi^upoeanue cui3e6pu Z, ceM3aHHoe c D cooniHouieHueM ip(a)D(b) — D(a)4>(b) 3asi aw6ux a, b G Z. 
Tozda cymecmeyem z G Z, nmo D(z) — o6pamuM u ip — cD npu neKomopoM c G Z . 
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,H,0KA3ATEJIbCTB0. JlerKO 3aMeTHTb, hto D(a)ip = ip(a)D. Mm noKa»ceM, hto fljia HeKOToporo z G Z 
3JIGMGHT D(z) 6ya,eT o6paTHM, OTKy^,a 6y^eM HMeTb ip — (£>(z) _1 ?/>(z))D, to ecTb hckomoc 

3aMeTHM, hto D(a 3 ) = 3D(a)a 2 = 0. OTCiona, jierxo nojryHHTb, hto a 3 Z HBjiaeTca D-HHBapnaHTHbiM 
HfleajiOM b Z. TaKHM o6pa30M, jih6o a 3 Z = Z, jih6o a 3 Z — 0. Ecjih jjjik npoHBOjibHoro a€2 BepHO a 3 Z = Z, 
to Z — nojie. B iipothbhom cjiynae, HaftfleTCH sjigmght a E Z, TaKoii hto a 3 = 0. PaccMOTpiiM R = {a G Z\o? — 
0} ^ — H,n,eaji b Z, otjihhhmh ot Z. IlycTb I <i Z, Tor,n,a jho6oh sjigmght a £ J He sbjihctch o6paTHMMM, 
h, cjie^OBaTejibHO, a 3 He hbjihctch o6paTHMMM, a TaKJKe BepHO a 3 Z < if. YHHTMBaa to, hto c?Z HBjiaeTCH D- 
HHBapHaHTHbiM nneajiOM, Mbi nojiynaeM a 3 Z = 0, hto BjieneT a 3 = h / C R. IIosTOMy, hto R — HaH6ojibiHHii 
Hflcaji b Z. Jlerxo noHHTb, hto D(R) (j- R. HHane 6m R 6biji D-HHBapnaHTHMM H^eajiOM h coBna,n;aji c Z. 
TaKHM o6pa30M, /tjih HeKOToporo z G R BepHO D(z) £ R. CneflOBaTejibHO, D(z) — o6paTHM h, aBTOMaraHecKH, 
flOKa3biBaeT ycjiOBHe jieMMM. 

J1EMMA 3. Ilycmb </> — Heuemnoe ^-dutficfjepeHi^upoeaHue ujiu HenemHoe ^-cynepduajajepewnupoeanue 
cynepaji8e6pu V\/2(Z,D) nad noneM xapaKmepucmunu 3, 3adaHnoe ycJioeunMu 0(a) = ip(a)x u cf>(ax) = fj.(a). 
Tozda fi(a) = D(ip(a)) + a/x(e) u ip = cD npu HenomopoM c G A. 

,ZI,OKA3ATEJibCTBO. 3aMeTHM, hto fljia npoH3BOjibHbix a, b G A BMnojiHHeTca 

ijj{ab)x = <p{ab) = 2(0(a) ■ b + a ■ 0(6)) = {tp{a)b + aifj(b))x, 
to ecTb, tjj — /],H(p(pepeHH,HpoBaHHe A. TaKsce bcpho, hto 

2fi(ab) = <p(a ■ bx) = 2(0(a) -bx + a- (f>(bx)) = 2(tp(a)x ■ bx + afi(b)) = 2D(ip(a))b - 2iJj(a)D(b) + 2afx(b), 

TO eCTb 

H(ab) = D(ip(a))b - ip(a)D(b) + a(j,(b), (1) 

hto, npH b = e, BjieneT 

l x{a) = D{^(a))+a l x{e). (2) 
TaKHM o6pa30M, npn no/i,CTaHOBKe @ b ([T]), mbi HMeeM 

D{ij){ab)) + abfi(e) = D{^{a))b - ip(a)D(b) + aD(^{b)) + ab^i{e), 
hto, nyreM npaMbix BbinncjieHHii, HaM ,naeT 

D(a)ip(b) = tp(a)D(b). 

OTKy^a, no jieMMe 2, mbi nojiynaeM, hto ip = cD, pjm HeKOToporo eel JleMMa ^,OKa3aHa. 

JIEMMA 4. nycmt <fi — Hempueucui&Hoe S-du(pqiepeHij i upoeaHue cynepaji8e6pu V\/<2,(Z,D) nad noAeM xa- 
paKmepucmuKu p / 2. Tozda 5 = | u <fi(y) = (1 + p(y))z ■ y 3ak qiuKcupoeaHHozo z G A \ {Fe}. 

^OKASATEJlbCTBO. JlerKO saMeTHTb, hto 0(e) = 25<j){e)e = 2S(f)(e) Q +S^(e) 1 , i.e. jih6o 5 ^ \ h 0(e) = 0, 
jih6o S — h h 0(e) G A. 
Ecjih mx G M, to 

4>{mx) = 20(e • mx) — 250(e) • mx + 2<5e • 4>{mx) = 5{4>{e)m)x + 25<j)(mx)o + 8<p(mx)\. 

OTKy^,a Bi/piM, hto npn 5 ^ | 6ya,eT 0(M) = 0, a npn 5 = ^ nojiyHHM <f>(mx)i = (<p(e)m)x. 
flnsi npoH3BOjn>Horo a G A BepHO 

0(a) = 0(e • a) = 50(e) • a + 5e ■ 0(a) = 50(e) • a + 50(a)o + — 0(a)i. 

OTKyn;a, BMnojmeHO opjio H3 ycjiOBHfl:: 

1) S ^ |,2 h = 0; 

2) 5 = 2,p^ 2,3 h 0(a) G M; 

3) 5 = |,p / 2,3 h 0(a) = 0(e)a; 

4) 5 = | np= 3. 

IIoKa>KeM, hto BTopoii cjiynaft He ,naeT HeTpHBnajibHbix 2-,n;HcpcpcpcHH;HpoBaHHH. ITycTb 2- 
jo,H(pcpepeHii;HpoBaHHe h 0(a) = a x, Tor^,a 

= 0(a • x) = 20(a) • x = 2(j) a x ■ x = 2D(0 a ), 
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OTKy^a, nojib3yflct> TeM, hto D o6HyjiaeT tojibko sjieivreHTbi Bn^a ae, msieeM a = ae. 
3aMeTHM, HTO 

4> a 2x = 0(a 2 ) = 40(a) • a = 2(0 a a)x, 

t. e. <j) a — npn a G A\ {-Fe}. nojryneHHoe ,n,aeT TpiiBiiajibHOCTb 0. 

PaccMOTpHM TpeTHii cjrynaii, T.e. S — ^ n p ^ 2,3. 51cho, hto OTo6pa*;eHHe ip 3a,n,aHHoe no npaBnjiy 

ij)(a) — za, ip(mx) — (zm)x, fljra z,a,m e A (3) 

HBjiaeTCH i-,nH(p(pepeHii;HpoBaHneM. IIosTOMy, OTo6pajKeHne y onpe^ejieHHoe KaK \ = 4> — Taitsce 6yppT 
hbjihtbch ^-fliiepcpepeHinipoBaHHeM. IIoKajKeM, hto x = 0. 

Jlerxo BiifleTb, hto x(A) — n x( mx ) = 4>( mx )o- 3aMeTHM, hto 

= 2x(a; • x) = 2%(a;) • x = x( x ) x i 

T.e. x(a;) = 0. Cjie,n,OBaTejibHO, mojkcm nonynnTb xi ax ) = x(°>) ' x + a ' xi x ) = 0- OTKya,a, x — TpHBHajibHO h 

HMeeT HCKOMblft BHfl. 

3aMeTHM, nTO fljia 0, onpeflejieHnoro no npaBnjiy ((3]) , BepHO 

0(ax • bx) = cp(D(a)b - aD(b)) = z(D(a)b - aD(b)) = (ax) ■ ((bz)x) + abD(z) = (ax) ■ <p(bx) + abD(z). 

OTKyn,a bh^hm, hto 6yn,eT hbjihtbch HeTpnBnajibHbiM i-zniepcpepcHnnpoBaHneM tojibko ecjin D(z) ^ 
0, T.e. ecjin z £ A \ {Fe}. 5Icno, hto OTo6pajKenne, 3a,n,aHnoe nojiyneHHbiM o6pa30M 6yn,eT TamKe |- 
/nicpepepeHnnpoBaHHCM n Ha^ nojieM xapaKTepncTHKn p — 3. 

PaccMOTpnM neTBepTbiit cjiynaft, T.e. ^ = | np = 3. B cnjiy Toro, hto OTo6pajKeHne, 3aflaHHoe cpopMyjiaMn 
([3]), HBjiaeTca i-flnepcpepennnpoBaHHeM flaHHOft cynepajire6pbi Ha^ nojieM xapaKTepncTHKn 3, to mh MOHceM 
cnnTaTb 0(A) C M,<f>(M) C A. IIojiojkhm, tto 0(a) = ?/>(a)x n <fi(ax) = fi(a). IIo jieMMe 3, mm nojiynaeM, hto 
?/> = cD, fljia HeKOToporo c £ A. 

^jih Toro, nTo6bi OTo6pa»;eHHe 0, 3a,a,aHHoe no npaBnjiy 0(a) = (cD(a))x, 0(ax) = D(cD(a)) + az fljiH 
HeKOTopbix c, z 6 A, HBjiajiocB i-flnepcpepeHnnpoBaHHeM, HaM Heo6xo,n,HMO npoBepnTb BbinojmeHne paBeHCTBa 

<p(ax ■ bx) = — ((f)(ax) ■ bx + ax ■ <p(bx)). 
HenocpeflCTBeHHbiMH BbinncjiennHMH, HM66M 

(cD(D(a)b - aD(b)))x = 4>(ax ■ bx) = -(0(ax) ■ bx + ax ■ cj)(bx)) = ((D(cD(a)) + az)b)x + (a(D(cD(b)) + bz))x, 
OTKya,a 

acD 2 (b) = D(c)D(a)b + aD(c)D(b) + 2azb, 

ito npn b = a = e flaeT z — 0, a npn b = e flaeT D(c)D(a) — 0. y^iHTbiBaa, hto no jieMMe 2 cymecTByeT 
w e A, hto D(w) HBjiaeTCH o6paTHMbiM, to D(c) = n c = ae,a G F. CooTBeTCTBeHno, nojiynaeM paBeHCTBO 
aaD 2 (b) = 0. ^onycTHM, hto a ^ 0, Torfla D 2 (b) = 0. OTCio^a nojiynaeM, hto D(b) = /3bG,/3b € F. 3aMeTHM, 
hto /3ft2e = D(b 2 ) = 2D(b)b = 2(3(,b, to ecTb [3b = 0, hto /i,aeT D = 0i npoTHBopeneHne c TeM, hto D HeHyjieBoe 
OTo6pa»ceHHe. TaxnM o6pa30M, mh HMeeM a = 0nip^fi = 0. JleMMa ^,OKa3aHa. 

J1EMMA 5. I7ycrm> — HempueuaAwoe Heuemnoe d-cynepducfiifiepetmupoeaHue cynepajize6pu V\/2(Z,D) 
Had aJize6pauHecKu 3aMKHymuM nojieM xapaKmepucmuKu p ^ 2. Tozda 8 — \ u 

1 ) ecAu p ^= 3, mo <p(A) = 0, <j)(ax) — az djisi Henomopozo z e A \ {0}; 

2) ecAu p = 3, mo 0(a) = (aD(a))x, 0(ax) = D(aD(a)) + az 3am neitomopux z £ A, a € -F, manux umo 
9AeMenmu z u a odnoepeMeHHo ne o6paiu 1 awmcsi e HyAt>. 

AOKA3ATEJ1E.CTBO. 5Icho, hto 0(A) C M h 0(M) C A. Jlerxo saMeraTb, hto 

0(e) = 250(e) • e = 50(e), 

T.e. 0(e) = 0. IlycTb a £ A, Tor,a,a 

0(a) = 0(e • a) = 5e0(a) = -0(a), 0(ax) = 20(e • as) = 25e • 0(ax) = 2<50(ax). 

OTKyn,a, BbinojmeHO opjio H3 ycjiOBnii: 
1) tf = = 3; 
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2) S = lp^3; 

3) <5 = 2,p^3; 

4) = 0. 

TpeTHii cjiynaft flaeT 0(M) = h = 0(a • x) = 20(a) • a;, to ecTb 4>{A) = 0. 
BTopoii cjiynaii flaeT to 0(A) = h <j)(ax) = O . Tor^a 

= 2<j)(ax ■ bx) = 4> a ■ bx — ax ■ 4>b, 

hto BjieneT (j) a b = a0b, T.e. Q = a<j) e . J\itsi Toro, hto6m OTo6pa>KeHHe onpe^ejieHHoe KaK 0(A) = 0, <j){ax) = za 
HBjiajiocb i-cynep/nicpepepeHinipoBaHHeM, Heo6xo,i];HMO hto6bi BbinojiHHjiocb ycjiOBne 

0(a ■ bx) — —cj)((ab)x) — —abz — — (0 ■ bx + a ■ (bz)) = — (0(a) ■ bx + a ■ (f>(bx)). 

OTKyn,a bh^em, hto HBjiaeTCH i-cynepji,H(p(pepcHHHpoBaHHeM. 3aMeTHM, hto 

4>(x ■ x) = 7^ — —zx = —x ■ 4>{ x )i 

T.e. HBjiaeTCH HeTpiiBiiajibHbiM i-cynep;i,H(pcpepeHHHpoBaHHeM. 

nepBbiii cjiynaii, to ecTb p = 3 h 6 = \, paccMOTpHM 6ojiee ^eTajibHO. IIojiojkhm, hto 0(a) = ip(a)x h 
4>{ax) = fJ.(a). Ho jieMMe 3, mm nojrynaeM, hto ip = cD, pjisi HeKOToporo c G A. 

flflsi toto, hto6h OTo6pa>KeHHe 0, 3ajraHHoe no npaBiuiy 0(a) — (cD(a))x, 4>{ax) = D(cD(a)) +az pjm hcko- 
Toptix c, z G A, hbjihjiocb i-cynepjjHepcpepeHHHpoBaHHeM, h&m Heo6xo,n;iiMO npoBepiiTb BbinojnieHHe paBeHCTBa 

<j)(ax ■ bx) = —(tfi(ax) ■ bx — ax ■ <p(bx)). 
HenocpeflCTBeHHMMii bbihhc jichhsmh , HMeeM 

(cD(D(a)b - aD(b))x = <j>(ax ■ bx) = -((f>(ax) -bx-ax- (bx)) = ((D(cD(a)) + az)b)x - (a(D(cD(b)) + bz))x, 

ito BjieneT D(c)(D(a)b — aD(b)) = 0, to ecTb, npn b = e, jierKO nojiynaeM D(c)D(a) — 0. CorjiacHO jieMMe 2, 
cymecTByeT TaKoit sjieMeHT w G A, hto D(w) — o6paTHM, hto BjieneT D(c) = h no ycjiOBHHM onpejrejieHHH 
jTHcpepepeHHiipoBaHHH D jj;jih ajire6pbi A, 3aKjnonaeM, nTO c = ae. JierKO npoBepHTb, hto OTo6pajKeHne 0, 
3a/i,aHHoe no npaBnjiaM 

0(a) = (aD(a))x, 4>(ax) = D(aD(a)) + az 
fljiH z G A, a G -F, HBjiHeTCH HeneTHbiM ^-cynep/i,H(p(pepeHn,HpoBaHHeM. 5Icho, hto ecjin a/0Ha^ /3e, j3 £ F, 

TO 

0(a • e) — a • 0(e) = 0(a) ^ 0, 
to ecTb — HeTpHBnajiBHoe ^-cynepflH(p(pepeHLi,HpoBaHHe. JleMMa pfyvs&mm,. 

Otmcthm, ^ito jieMMM 4 n 5 ,n,aK)T npnMepbi hobbix HeTpHBnajibHbix i-flncp(pepeHLi;HpoBaHHH n i- 
cynepflH(p(pepeHn;HpoBaHHH, He aBjiHroninxca onepaTopaMH npaBoro yMHOJKenHa. 

HanoMHHM, hto b pa6oTe |10) 6bijih nocTpoeHbi HOBbie npnMepti HeTpHBnajibHbix ^-^HcpcpepeHi^npoBaHHH 
ji,jih npocTbix yHHTajibHbix cynepajire6p BeKTopHoro THna J(r, D), nocTpoeHHbix Ha cynepajire6pax c TpnBHajib- 
Hoii HeneTHOii nacTb. OKa3ajiocb, hto KajKflbifi onepaTop npaBoro yMHOJKeHHH R z , r^e D(z) =/= 0, z G T HBjiaeT- 
ch HeTpnBHajibHbiM i-,ii;H(p(pepeHn;HpoBaHHeM, h, b cboio onepejib, Bee HeTpnBnajibHbie J-ji,H(p(pepeHH,HpoBaHHa 
,n;aHHbix cynepajire6p HcnepnbiBaiOTca onepaTopaMH npaBoro yMHO»ceHHH flaHHoro BHji,a. 

TEOPEMA 6. nycmt J — npocman KOHeuHOMepnasi uopdanoea cynepajize6pa Had ajize6pauuecKU 3a- 
MKHymuM no/ieM xapaKmepucmuKU p / 2, o6Aadammp,si HempueuaAbHUM 5-ducp'cp'epeHvi l upoGaHueM uau 8- 
cynepdu$$epeHU,upoGaHueM. Tozda p > 2, <5 = ^ u au6o J = Vi/ 2 (Z, D), au6o J — J(B(m), D). 

/],OKA3ATEJIbCTBO. Otmcthm, hto (5-ii,H(p(pepeHHHpoBaHHH n J-cynepflHcpepepeHi^npoBaHiiH npocTbix ko- 
HCHHOMcpHbix flopji,aHOBbix cynepajire6p Haji, ajireGpanHecKn 3aMKHyTbiM nojieM xapaKTepncTHKH Hyjib noji- 
HOCTbio onncaHbi b pa6oTax H. B. KaiiropoflOBa [SJ [5]. TaM 6bijio noKa3aHO OTcyTCTBne HeTpHBnajibHbix 5- 
ji,H(p(pepeHn;HpoBaHHH h <5-cynep,i];H(p(pepeHn;HpoBaHHH fljia /i,aHHbix cynepajire6p. CorjiacHO pa6oTe 14. B. Kaii- 
ropoji,OBa h B. H. >Kejia6nHa [10J, HeTpHBHajibHbie <5-(cynep)flH(p(pepeHH;HpoBaHHH Ha npocTbix yHHTajibHbix 
KOHeHHOMepHbix fiopji,aHOBbix cynepajire6pax Haji, ajireGpannecKH 3aMKHyTbiM nojieM xapaKTepncTHKH p > 2 
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B03M0JKHM tojibko b cjiynae S = I n cynepajire6pbi BeKTopHoro Tana J(B(m), D). CorjiacHO pa6oTe E. 3ejib- 
MaHOBa |17| npocTbie HeyHHTajibHbie KOHenHOMepHbie iiopflaHOBbi cynepajire6pbi Hafl ajire6paiiHecKii 3aMKHy- 
tbim nojieM xapaKTepncTHKH p > 2 HcnepnbiBaiOTCH cynepajire6paMH BH/i;a K3, V\/2{Z, D), cynepajire6poii 
Kg b xapaKTepucTHKe 3. fljm cynepajire6pbi KanjiaHCKoro K3 pe3yjibTaTbi 06 OTcyTCTBim HeTpHBHajibHbix 5- 
^HcpcpepGHi^HpoBaHiiH h 5-cynep/nicpcpcpeHHHpoBaHHH cnpaBefljiHBti H3 pa6oT H. B. Kaiiropo^,OBa [6, 8 J BHe 
3aBiiciiMOCTH ot xapaKTepncTHKH nojra. JleMMa 1 noKa3biBaeT, hto cynepajire6pa Kg He o6jiaflaeT hctphbh- 
ajibHbiMH <5-flH<p(pepeHii,HpoBaHHaMH h 5-cyncpflii(p<pepeHHiipoBaHiiHMii. JleMMbi 4-5 flaiOT npiiMepti HeTpiiBii- 
ajibHbix <5-fliicp(pepeHii;HpoBaHiiH ii ^-cynep,znicp(pepcHinipoBaHHH cynepajire6pbi Vi/2(Z, D), KOTopbie bo3mojkhi>i 
tojibko b cjiynae S = \ . YnHTbiBaH npHBejreHHbie noacHeHiiH, TeopeMa ,n;0Ka3aHa. 

§3 <5-,a,H<p4)epeHii,HpoBaHHH h (5-cynep,n,HcpcpepeHii,HpoBaHHH nojiynpocTMX KOHeiHOMepHbix 

iiopflaHOBMX cynepajire6p. 

B flaHHOM naparpaepe mli nojiyiHM nojiHoe onncaHHe (5-,znicp(pepeHinipoBaHHH h 5- 
cynep/nicpcpepcHin-ipoBaHiiH nojiynpocTMX KOHenHOMepHbix ftop^aHOBbix cynepajire6p nap ajire6paiiHecKH 
3aMKHyTbiM nojieM xapaKTepncTHKH otjihhhoh ot 2. B nacTHOCTH, mm noKa»ceM OTcyTCTBne HeTpHBHajib- 
Hbix <5-flH(p(pepeHii,HpoBaHHH h <5-cynepflH<pcpepeHinipoBaHHH Ha nojiynpocTMX KOHenHOMepHbix iiopflaHOBbix 
cynepajire6pax Hafl ajire6paHnecKH 3aMKHyTbiM nojieM xapaKTepncTHKH Hyjib. 

Hop, cynepajire6poit c HejrejiHTejieM Hyjia, mm 6yneM no;ipa3yMeBaTb cynepajire6py A pjisi KOTopoii cyme- 
CTByeT ajieMeHT a, hto h3 paBeHCTBa ax — pjm HeKOToporo sjieMeHTa x £ A, cjie^yeT x = 0. IlpHMepoM TaKHx 
cynepajireSp MoryT HBjiHTbCH yHHTajibHbie cynepajireSpbi, cynepajire6pbi Kg, Vin(Z, D) h pp. 

J1EMMA 7. IIycmt> — 8 -duaiaiepeHVjUpoeaHue uau 8-cynepduaiaiepemi,upoeaHue cynepajize6pu A, npuueM 
A = A\ © A2, zde Ai — cynepaAse6pu c odnopodnuM nedejiumeJieM nyAJi. Tozda <f>(Ai) C A4. 

7J,OKA3ATEJIBCTBO. IlycTb a — oflHopoflHbiii HejrejiHTejib Hyjra cynepajire6pbi Ai, a npoH3BOjibHbiH 
sjieMeHT Ai. Torfla 

= <t>{e iXj ) = SMeJxj + (-l) p ^ )pW e l( f>(x 3 )) = tyfe)^ + (-l) p(e * )p( ^e 4 0(^X- 
OTKy^a nojiynaeM ei<j){xj)i = h <j)(xj)i — 0, hto BjieneT <j>(Aj) C Aj. JleMMa poKasana. 

BiycTb Ji HeyHHTajibHaa cynepajire6pa, yixoBjieTBopinomaH ycjiOBHSM: 

i) ajire6pa (Ji)o HMeeT ejxmimxy ef, 

ii) jijis jno6oro ajieMeHTa z £ (Ji)i Bepno 2e^ • z = z. 

IIpHMepaMH TaKHx cynepajire6p hbjihiotch cynepajire6pbi Kg,K% h Vi/ 2 (Z, D). 
Torpa cnpaBefljiHBa 

J1EMMA 8. CynepaAze6pa J=Jx®...®J n + F- l ne uMeem HempueuaAtHUx 8-duaiaiepemiALpoeaHuu u 
S-cynepduaiaiepemiALpoeaHuU. 

JJ,OKA3ATEJIBCTBO. BiycTb <f> — HeTpiiBiiajibHoe <5-flH(p(pepeHii;HpoBaHHe hjih 5-cynep/nicpcpepeHinipo- 
BaHne. CorjiacHO [5], yHHTajibHbie cynepajire6pbi MoryT HMeTb HeTpHBHajibHbie i5-flH(popepeHri,HpoBaHHa h <5- 
cynep,i];H(p(pepeHii;HpoBaHHH TOJibKO npn 6 = \. PaccMOTpHM cjiynaii n = 1, to ecTb J = J\ + F ■ 1 h e - 
cflHHHna ajire6pbi (Ji)oj Tor^a 0(1) = a - 1 + jo + ji, vpp ji £ (Ji)i- Otmcthm. hto 

2ae + 2j + -ji = 2(0(1) • e) • e = 0(e) • e + e • 0(e) = 20(e) = 20(1) • e = 2ae + 2j a + j x , 

cjieflOBaTejibHO 0(1) = a - 1 +jo- 3aMeTHM, hto pjm x £ (Ji)i Bepno 

ax + jo ■ x — 4>{x) = 20(e • x) — 0(e) ■ x + e • cf>(x) — —ax + jo ■ x + —ax + —jo ■ x, 

OTKyzja jo = 0. Hto BjieneT TpHBHajibHOCTb b cjiynae n = 1. B o6meM cjiynae, paccMaTpHBaa no,i];cynepajire6pbi 
U = Ji+F-1, nojiyHHM TpHBHajibHOCTb orpaHH^ieHHa Ha sthx nojj,cynepajire6pax, hto BjieneT TpHBHajibHOCTb 
Ha Bceft cynepajire6pe J. JleMMa ^,OKa3aHa. 

CorjiacHO pa6oTe E. 3eMajibHOBa [17) . ecjin J nojiynpocTaa: KOHenHOMepHasi iiopflaHOBa cynepajire6pa Haja; 
ajire6paHnecKH 3aMKHyTbiM nojieM F xapaKTepncTHKH p ^ 2, to J = ©? =1 ( Jn © • ■ • ffi Ji Ti +Ki ■ 1) © J\ ©. . .© J{, 
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r^e Ji, . . . , Jt — npocTbie fiopflaHOBbi cynepajire6pbi, K\, . . . , K s — pacniiipeHiifl nojia F h Jh, . . . , Ji ri — npo- 
CTbie HeyHHTajibHbie ifopflaHOBbi cynepajire6pM Ha,a, nojieM Ki. Bocnojib30BaBHiicb sthm pe3yjibTaTOM, jieM- 
MaMH 7-8 h pa6oTaMH [51 [5], r^e 6bijio noKa3aHO OTcyTCTBHe HGTpiiBiiajiBHBix <5-flH(p(pepeHii,HpoBaHHH h <5- 
cynepflH(p(pepeHii;HpoBaHHii y npocTbix KOHenHOMepHbix ftop^,aHOBMx cynepajire6p Hafl ajire6paii ii iecKH 3aMKHy- 
MM nojieM xapaKTepncTHKH Hyjit, mm MO»ceM nojiy^HTb TeopeMy 

TEOPEMA 9. IIoAynpocmaM KOHeuHOMepnasi uopdanoea cynepaAze6pa nad aAze6paunecKU 3a- 
MKHymuM nojieM xapanmepucmuKU nyAb ne UMeem nempueuaAbnux S-dugjcfjepenyupoeanuu u 6- 
cynepduaiaiepenyupoeanuu. 

IIojib3yHCB pe3yjibTaTaMH pa6oTbi E. 3ejibMaHOBa |17) . jieMMaMH 7-8 h TeopeMoii 6 mm mojkcm ncuiyHHTt 
cjieflyiomyio TeopeMy 

TEOPEMA 10. Ilycmb nojiynpocmasi KoneunoMepnasi uopdanoea cynepajize6pa J Had aAze6pauue- 
cku saMKHymuM noneM xapaKmepucmuKU p > 2 UMeem nempueuaAbnoe S-dutfitfiepeni^upoeanue uau 8- 
cynepduq^qjepenvALpoeanue. Tozda 5 = ^ u J = J* © </*, zde au6o J* — J(B(m),D), au6o J* = Vi/ 2 (.Z, D). 

B 3aKjnoHeHHe , aBTop BbipajKaeT 6jiaro/i,apHOCTb B. H. JKejisfiimy 3a BHiiMaHiie k pa6oTe h npefljiojKCHHoe 
,n;0Ka3aTejibCTB0 jieMMM 2. 
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